Introduction
Chlorophyll-deficient individuals have been reported in most species of plants studied intensively by genetic methods. The majority of these chlorotic types have been shown to be the expression of a single gene mutation. However, there is a large group of types that exhibit maternal inheritance, and transmission of the deficiency to their offspring is conditioned by the cytoplasm.
Until rather recently most workers have been content to report the hereditary nature of the individual deficiencies and their end results without attempting to analyze the physiological effects upon the plant. The chief hindrance to analytical and quantitative studies of the pigments has been the laborious, complicated, and time-consuming methods for their extraction, chemical separation, and identification. Comparatively rapid and simple techniques are now available for the extraction of chlorophyll from plant tissues and the quantitative determination of the chlorophyll components a and b.
HIGHKIN (6) working with barley analyzed eight apparently chlorophyll-deficient types (called chlorinas) of known genetic constitution. One mutant was entirely lacking in chlorophyll b. Another had a higher total chlorophyll content than normal green plants. Two were found to be similar to normal green plants in total chlorophyll content and in the ratio of chlorophyll a to chlorophyll b. This indicates that a deficiency of pigments other than chlorophyll may determine the chlorotic appearance of some of these plants. Three others were evidently chlorotic because of low chlorophyll content, and one extremely chlorotic type was completely lacking in chlorophyll.
Various types of chlorophyll-deficient plants are of fairly common occurrence in inbred lines and segregating progenies of muskmielons, Cucumis melo L. The writer has studied the genetics of several of these deficiencies. The present report discusses the mode of inheritance and the physiological effects of the gene controlling one of them.
Material and methods
The yellow-green nmutant, the subject of this report, was first detected in
Further experimentation has shown that the yellow-green phenotype is dependent for its expression upon a single gene. The evidence suggests that it originated as a somatic mutation. In order to determine the quantitative and qualitative effects of the yellow-green mutant, ether extracts of the chlorophyll of both yellow-green and normal green sib plants were obtained for spectroscopic analysis. The etlher extracts were made by using a combination of the methods suggested by COMAR (1) and GRIFFITH and JEFFREY (5) . Plants for spectroscopic analysis were grown in the greenhouse without the use of artificial illumination. The samples were taken during February and MAarch; in most cases they were from plants approximately six weeks old. For the extraction process, the first two or three fully expanded, mature leaves, distal to the runner tip were used.
A sample of leaf tissue weighing 4.5 to 6.5 grams was macerated in a Waring Blendor in acetone to which a small amount of calcium carbonate had been added. The mixture was then filtered and the cup and paper washed with ether to remove all traces of pigments. The filtrate was made up to a volume of 500 ml. and a 50 ml. aliquot was pipetted into a separatory funnel containing ether. The ether solution was washed thoroughly by scrubbing with distilled water 15 to 20 times. For washing, it was convenient and rapid to centrifuge the solution after the introduction of water. This caused the water layer to settle rapidly, and it could be pipetted off and discarded. Finally, the solution was made up to 50 ml. volume with ether which had been dried over anhydrous sodium sulphate.
The absorption spectra of the ether extracts were determined by the use of a Beckman spectrophotometer and the chlorophyll a and b contents of the solutions were calculated from the equations derived by COMAR and ZSCHEILE (3, 4) .
Experimental results DESCRIPTION OF THE MUTANT.-Yellow-green plants are easily identified by their even, light-green or yellow-green color. This color is characteristic of all the chlorophyll-bearing areas of the plant including the cotyledons. The yellow-green plants show no marked decrease in vigor or reproductive capacity as compared with their normal green sibs. In studies of leaf tissue sections from yellow-green plants, the chloroplasts appeared to be similar to those from normal green plants in number and distribution. Apparently plastids of the mutant have less pigment than those of a normal green leaf. This difference in quantity probably accounts for the visible contrast in color. The analytical data support this idea.
ORIGIN AND INHERITANCE.-The mechanics of self-pollination in Cucumlis melo when performed artificially is somewhat different from that of other species, e.g., Lycopersicon esculentum Mill. Mlost varieties of muskmelons are andromonoecious, and in selfing, the anthers of the perfect flower are seldom if ever used. Usually a staminate flower from the runner tip furnishes the pollen for the perfect flower. As a rule, perfect flowers and stami- The yellow-green gene is evidently responsible for the change, in two end products, reduction in content of both a and b chlorophyll, with the relative reduction slightly greater in the b chlorophyll. The proportional reductions, however, are so similar as to suggest the possibility of both being governed by a single factor, regardless of whether one or two processes are involved.
COMAR et al. (2) reported the chlorophyll a content of two dozen species of plants including muskmelon. The mean chlorophyll a content for the 24 species was 70.52% and ranged from 67.8% for Crimean linden to 73.2% for wheat. The determinations of the chlorophyll a content for muskmelon yielded a value of 68.4%. It is evident from these studies and the previous work of WILLSTXTTER and STOLL (7) that the chlorophyll a content of most species of the higher plants is approximately 70%, with some variability due to temperature, photoperiod, age of leaf, and nutrition.
Summary
A yellow-green mutant in the muskmelon (Cucumnis melo L.) has been shown to be monogenic. There was strong evidence that it originated as a somatic mutation in a single runner of an andromonoecious plant. twice that of the yellow-green mutant. Furthermore, there was a qualitative difference in the chlorophyll components of the mutant, when compared with normal green plants. Thus the ratio of chlorophyll a to chlorophyll b in normal green plants was 2.42, and in the yellow-green mutant 3.18. According to the spectrophotometric data the percentage of chlorophyll a in normal green plants was 70.76 and in the yellow-green mutant 76.09.
In the heterozygous condition, yellow-green was completely recessive, and there was no marked reduction of vigor or reproductive capacity in the homozygote.
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